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In This IssueT Cells Join Neighborhood Watch
PAGE 737
Steinert et al. find that many anatomic compartments, including solid organs and
vascular spaces, are patrolled by local resident populations of memory CD8+
T cells, concluding that immunosurveillance is far more regionalized than previously
anticipated.
Metabolic Priming to a T
PAGE 750
Memory T cells protect against intracellular pathogens by scanning host cell surfaces
and are critical for long-term immunity. Cui et al. describe how interleukin 7 rewires the
metabolism of memory CD8+ T cells to allow them to import glycerol for triglyceride
synthesis and storage to be able to sustain ATP levels for long-term metabolic fitness
and rapid response to re-infection.Non-Coding Code for Immunoglobulins
PAGE 762 and 774
Class-switch recombination (CSR) is essential for the generation of appropriate antibody responses to diverse stimuli. Zheng
et al. discover that transcription through the switch region generates a non-coding RNA that directly binds to AID and guides
the enzyme to DNA in a sequence-specific manner, positioning it in the right spots in the genome. In a separate study, Pefanis
et al. identify a class of eRNAs that are targets of the RNA exosome machinery. When the RNAase activity of the exosome
complex is ablated, eRNA-expressing regions accumulate deleterious R-loops. Notably, one of these eRNA-expressing
elements, termed lncRNA-CSR, is required for long-range DNA interactions that regulate the immunoglobulin region
super-enhancer function.
New tRFs in Cancer
PAGE 790
Upon stress, tRNAs are enzymatically cleaved, yielding distinct classes of tRNA-derived fragments. Goodarzi et al. find that
some tRNA-derived fragments act as tumor suppressors through a post-transcriptional mechanism that leads to destabiliza-
tion of many pro-oncogenic transcripts. Highly metastatic cells are capable of evading this mechanism by blunting the induc-
tion of tRFs during hypoxic conditions associated with cancer progression.
Sugar Rush for Good Vision
PAGE 817
The rod-derived cone viability factor RdCVF promotes survival of retinal cones, protecting them from neurodegeneration. Aı¨t-
Ali et al. now identify its cell-surface receptor and demonstrate that RdCVF binding accelerates glucose transporter function,
enhancing the entry of glucose into photoreceptors and its oxidation through aerobic glycolysis. Exploiting a pathway that is
also used by fast-dividing cancer cells, RdCVF maintains cone survival by mediating cone outer segment renewal.
A Structured Approach to Anti-Hypertensives
PAGE 833Angiotensin II type 1 receptor (AT1R) is a G protein-coupled receptor regulating
blood pressure. Using the recently developed method of serial femtosecond
crystallography at an X-ray free-electron laser, Zhang et al. determine the
room-temperature crystal structure of human AT1R bound to an antagonist.
Further docking analyses reveal the binding modes for other common anti-
hypertensive drugs and in combination provide new insights into AT1R struc-
ture-function relationships and for structure-based drug design.
Neural Boost for Gliomas
PAGE 803
Malignant gliomas are the leading cause of brain tumor deaths. Venkatesh et al.
now find that neuronal activity promotes the growth of a broad range of pediat-
ric and adult malignant gliomas throughmechanisms that include activity-regu-
lated secretion of the synaptic protein neuroligin-3. Secreted neuroligin-3
functions as a mitogen, recruiting the PI3K-mTOR pathway to induce glioma
cell proliferation. Soluble neuroligin-3 also induces feed-forward glioma cell
neuroligin-3 expression, which correlates inversely with survival in patients.Cell 161, May 7, 2015 ª2015 Elsevier Inc. 693
Sperm Counting 1, 2.
PAGE 907
In flowering plants, one sperm fertilizes an egg and another sperm fertilizes the
central cell to form the embryo and endosperm, respectively. The synergid cells
controlling the attraction of pollen tubes need to be inactivated after double
fertilizations to block arrival of excess pollen tubes (polytubey). Maruyama
et al. show that unusual cell fusion between the persistent synergid cell with
endosperm and embryo-mediated elevation of ethylene signaling coordinately
prevents polytubey.Human Ribosome in Action
PAGE 845
Using multi-particle cryo-EM analysis, Behrmann et al. reveal 11 distinct func-
tional states fromanativeactively translatinghumanpolysomalsample,providing
insights into the configuration of the human ribosome at near-atomic resolution
and highlighting the functional importance of both rigid and flexible regions.Ancient Chaperone’s Heme-ngous Role
PAGE 858
The mitochondrion maintains and regulates its proteome with chaperones primarily inherited from its a-proteobacterial
ancestor. Kardon et al. find that one suchmitochondrial chaperone, ClpX, directly stimulates a key heme biosynthetic enzyme
by accelerating the incorporation of its cofactor, thereby controlling eukaryotic heme levels from yeast to vertebrate
erythrocytes.Ad-ding to DNA Methyl Marks
PAGE 879 and 868 and 893
Although methylation of RNA on N6-adenosine has attracted recent attention, three papers in this issue reveal the presence
and properties of this modification in the DNA of eukaryotes, including two metazoans, Drosophila and Caenorhabditis, long
thought to lackmeaningful DNAmethylation. Fu et al. characterize a periodic distribution of 6mA in the algaeChlamydomonas
and find that it associates with transcription start sites of active genes. Greer et al. identify the mark in C. elegans along with
writing and erasing enzymes and provide evidence pointing to its role in transgenerational inheritance. Finally, Zhang et al.
show that 6mA in Drosophila DNA correlates with transposon expression and is regulated by the Drosophila Tet homolog,
shown by the authors to be essential for development.Hoarding Increases with Age
PAGE 919Aging is associated with a decline in protein homeostasis which may affect
cellular and organismal functions. A large-scale quantitative analysis of the
C. elegans proteome along the lifespan by Walther et al. demonstrates wide-
spread proteome imbalance and protein aggregation in aged organisms.
Notably, increased formation of insoluble aggregates associated with molecu-
lar chaperones correlates with extended lifespan, suggesting that sequestering
aberrant proteins delays proteostasis decline during aging.Organic Personalized Medicine
PAGE 933
In a push toward personalized medicine, van de Wetering et al. develop three-
dimensional organoids from healthy donors and patients with colorectal cancer
patients. They show that tumor organoids not only closely model tumors in
terms of copy number and mutation spectra but are also amenable to high-
throughput drug screens, allowing for the detection of personalized gene-
drug associations.Cell 161, May 7, 2015 ª2015 Elsevier Inc. 695
